
Function of playFunction of play

(ultimate causes)(ultimate causes)

1. Play aids in the development of 
i i ( i d) d killcognitive (mind) and motor skills

2. Play promotes kin recognition/ 
social learningsocial learning



Logic

Rational thoughtRational thought 

Do animals have logic reasoning?Do animals have logic reasoning? 



L i d lLogic and language

Is language essential for 
rational thought?rational thought? 



Logic and language

Perhaps other species have thePerhaps other species have the 
potential for language and logical 
th ht b t h b dthought but have never been under 
the types of selective pressure for 
language?



Do some species have ourDo some species have our 
capacity for rational p y

thought?

Some other communication 
systems express the same 
mental processing in verymental processing in very 

different ways?



H d t t i l’ itHow do we test animal’s capacity 
for logic, reasoning?g , g

1. Teach animals our kind of language g g
system

2. Whether animals categorize, formulate 
concepts (ethological approach)?



Logic: g
categorizationcategorization

A is A
A is not not AA is not not‐A
Everything is either A or not‐Ay g



1. Can animals categorize objects?



1 C i t i d1. Can pigeons categorize and 
deduce what they have in common?y

Visual categorization:

Lab‐raised pigeons to p g
slides of various 
scenes: operant p
learning



Pigeons: categorize trees?Pigeons: categorize trees?



Pi t h t lPigeons create a rough mental 
category for trees by visual learningg y y g

Or: Innate representation of trees? 



Quiz:

Why use pigeons for visual 
categorization?

Understand the natural 
behavior of the pigeons? 



Logical thought

A i AA is A

A is not not AA is not not‐A

Same – different paradigmSame  different paradigm

Work well in chimpanzees, but not pigeons



Logical thought

X Y El d HX = Y

Y = Z

Elated = Happy
Happy = JoyfulY = Z

Therefore X=Z

Happy = Joyful
Joyful  = ElatedTherefore, X=Z



L i l th htLogical thought

X = Y

Y = Z

Therefore, 

X=ZX=Z

Sea Lions can do it!



AA 

B C D

A = BA = B

B = ZB = Z

A = ZA = Z



Perhaps animals have the capacity 
for logic reasoning but we did notfor logic reasoning, but we did not 

find a good method to test it.



Spoken languageSpoken language

It will be much easier toIt will be much easier to 

study animal mind if we

could just talk to them.



What could be a goodWhat could be a good 
animal model for vocalanimal model for vocal 

communication/learning? / g

Songbirds!Songbirds!

Parrots!



How to train a parrot to 
learn the sounds? 

1 Isolation in the lab1.Isolation in the lab 
‐‐ operant conditioning



How to train a parrot to 
learn the sounds? 

How they learn their
vocalizations in nature? 

Learn under
Social contextsSocial contexts



Alex and PepperbergAlex and Pepperberg

Social interaction is the key



How to train a parrot to learn theHow to train a parrot to learn the 
human sounds?human sounds? 

h1 human tutor
1 human student1 human student
1 parrot (Alex)  rivalp ( )

Jealousy and attention is the key toJealousy and attention is the key to 
motivate the parrot’s learning







Alex the parrotAlex the parrot

200‐word vocabulary
adjective (color shape)adjective (color, shape)
substance (paper, plastic)substance (paper, plastic)
number
phrase



What do we learn from this?What do we learn from this?

Alex can understand the concept 
and the logical connections involvedand the logical connections involved

f ld f dIf you could find 
a right methoda right method
(training under( g
social interaction)



Lang age based training onlLanguage‐based training only 
served to reveal an abilityserved to reveal an ability 

regularly used by parrots in nature

L i th htLogic thought
does not requiredoes not require
language.



1 S k l1.Spoken language

2. Gesture language



Gesture language

(>200 human gestures)

Gesture language

(one‐way signal)



B ttl d d l hiBottle‐nosed dolphins

Problem solving

Mimic

Vocal learningVocal learning 

play

Gesture language

EmpathyEmpathy



Honey bees: play‐flightHoney bees: play flight

DolphinsDolphins

Combine acoustic signals g
and gestural signals



Word‐order grammar

Subject‐adjective, subject‐j j , j
noun, verb, object‐adjective, 

object nounobject‐noun

B i l i fBottom pipe place in surface 
hoopp



Word‐order grammar

Subject‐noun, subject‐j , j
adjective, object‐noun, 
object adjective verbobject‐adjective, verb

Pi b f hPipe bottom surface hoop 
place in p



Gestural language in dolphinsGestural language in dolphins

1 d d 5 d t1. decode 5‐word sentence

2 d t d h t th2. understand what the  

dwords mean



Gestural language in chimpanzeesGestural language in chimpanzees

Washoe: 130 words‐4 years
(1965‐2007)

Use American sign language 
(1965 2007)



Gestural language in chimpanzeesGestural language in chimpanzees

1 Associate 10 words 10 objects1.Associate 10 words  10 objects
2.Associate the same 10 words  10 

inew signs
3.Present  one object  to chimp

show the signs



Washoe named a swan:

2‐sign combination “water bird”

Named watermelon: “candy drink”Named watermelon:  candy drink



Use sign language in chimpanzeesg g g p
1. Understand concepts

2. Cultural transmission of learned skill

3 No evidence of grammatical3. No evidence of grammatical

organization??g



Symbol‐based languageSymbol based language 
learning in chimpanzeesg p

Lexigrams‐
use colorful plastic shapes as wordsuse colorful plastic shapes as words



Honey bees: play‐flightHoney bees: play flight

Sarah



Keyboard‐based language

Kanzi



Keyboard‐based language

Allow two chimps to communicate with each other



Kanzi

Understand the symbols and their use  as 
t l f h i i f ti dtools for exchanging information and 
communication of intentions.



No other species use our 
g gsort of language

Is language essential for 
rational thought? Norational thought? No 


